Brain injury in children with sickle cell disease: prevalence and etiology.
Our objective was to evaluate the relationship between brain injury by magnetic resonance imaging (MRI) and vasculopathy by magnetic resonance angiography (MRA) in children with hemoglobin SS, the most serious form of sickle cell disease. We reviewed imaging for all 146 SS patients imaged at St. Jude Children's Research Hospital since 1993. Standard MRI criteria were used to identify cystic infarction, leukoencephalopathy, encephalomalacia, or atrophy. Standard MRA criteria were used to identify arterial tortuousity (limited vasculopathy), and stenosis or occlusion (extensive vasculopathy). At an average age of 10 years, the estimated prevalence of infarction, ischemic damage, or atrophy in SS patients was 46%, and of vasculopathy was 64%. Only 28% of patients were normal by both modalities, and patients abnormal by MRA often were abnormal by MRI (p < 0.00001). Patients with cystic infarction had limited vasculopathy, whereas patients with encephalomalacia had stenosis or occlusion (p < 0.0001). Large arteries were affected in 31% of brain injury patients, whereas small arteries are inferred to be abnormal in up to 69% of patients with brain injury. The degree of vasculopathy is closely related to the degree of brain injury, implying that vasculopathy is prodromal to most forms of brain injury in hemoglobin SS.